Effect of estrogen on rat placental development depending on gestation stage.
We examined the sequential histopathological changes in the placenta from rats exposed to estrogen. 17 β-estrogiol-3-benzoate was intraperitoneally administered at 100 μg/animal/day during GD 6 to GD 8 (GD6-8 treated group), GD 9 to GD 11 (GD9-11 treated group) and GD 12 to GD 14 (GD12-14 treated group), and the placentas were sampled on GDs 11, 13, 15, 17, and 21. Fetal mortality rates were increased up to approximately 50% in the GD6-8 and 9-11 treated groups, but there was no change of fetal weight on GD 21. An increase in placental weight and a reduction in fetal/placental weight ratio were detected during GD 17 to GD 21 in the GD6-8 treated group. Histopathologically, hypoplasia of metrial gland was detected with defective development of spiral arteries in the GD6-8 and GD9-11 treated groups. A decrease in the thickness of metrial gland was observed from GD 11 onwards in the GD6-8 treated group and from GD 13 onwards in the GD9-11 treated group. The endovascular trophoblasts invaded into the spiral arteries in the deep part of metrial gland in these treated groups. The number of phospho-histone H3 positive cells was decreased on GD 11 or GD 13 in these groups. In the decidua basalis, transitory necrosis was observed with hemorrhage on GD 13 in the GD6-8 and GD9-11 treated groups. In the labyrinth zone, cystic dilatation of the sinusoid was observed with congestion in the GD6-8 treated group, resulting in an increased placental weight. Therefore, we consider that estrogen inhibits the proliferation of decidualized endometrial stromal cells in the metrial gland, and leads to metrial gland hypoplasia with less development of the spiral arteries. The reduced utero-placental blood flow is supposed to be one of the important factors for poor reproductive performance.